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APPENDIX II 
CONSUMPTION OF DYES DIVIDED INTO ABOUT 100 GROUPS. 





| | 
























Sales Group 
GROUP. per Total. 
Annum. 
Lbs. Lbs. 
Basics. . 
Auramines +r 5% oe ee ae . 86,200 
Browns .. a a ae O4 oe: a 28,200 | 
Magentas ma ay ae “ ss i 65,100 
Rhodamines a a ar a. a fer 71,300 
Violets .. A A £.. a ce a 69,800 
Blues (General) . . rs = ~ et 41,600 
Victoria Blues .. = oe +e a ib 17,500 
Greens .. ae oe oe 3 Lp a 1,26,400 
Various .. o, a: Ss es = xe 10,300 
Resin tn 5,16,400 
AcIps ; 
Yellow & Tartrazines ve om Ni - 9,900 
Metanil Yellow ae os =P ee ae es 1,68,000 
Orange .. ais a =f ws ae ~ 94,200 
Red rae ae Hi: ae 2. a be 29,200 
Wool Scarlet .. me Ae ae Le ir 62,400 
Blues se ae et ae “at Et x5 18,200 
Patent Blues .., - ss ae a re 16,100 
Black & Nigrosines ,, rR: Bie ‘- a 49,700 
Various av 12,200 
4,59,900 
CHROMRES A 23 Ss Pe: Pe .e 44,200 
44,200 
OTHER ALIZARINES ae a= ae o me 8,800 
—— 8,800 
ALIZARINE Past 
Alizarine Red 16% Paste - at ee nd 1,88,700 
Alizarine Red 20% Thin Paste 55 ps S 8,60,200 
Alizarine Red 20% Thick Paste ws + ie 5,74,400 
Alizarine Red 40% Thin Paste oe & a 1,27,900 
Alizarine Red 40% Thick Paste “3 - es 49,700 
— 18,00,900 
ALIZARINE POWDER AND Lumps. 
Alizarine Red above 40% Lumps... f- ae 7,200 
Alizarine 100% Powder ae ‘ 3,800 
Directs. . a i St 11,000 
Orange ... ¥ 3 7 a _ : 9 
POW an, Cee a7 ae ae oe 21600 
Chrysophenine .. ., |) 7) 7) 1,33,200 
Browns .. a ¥ ; 4 
B ne: Ae ae mye 1,09,400 
enzopurpurine, . a3 ee ane fi es 61,000 
Fast Pinks 4 9 
4 ee ee es . . 28,600 
Fast to Acid Red sis 86,500 
a o"4 er 3 a) 
Red (General) ay 
2 61,800 
Congo Red 11,98,000 
Violets reat 
: 39,400 
Blues 1,08,300 
Freens ee ais re ih 87.600 
Grey & Blacks ,, i % re hy 
Blue Black a ico, eine “< 1,96,700 
ay a es os es 1,18,100 23,44,900 
SS 








Carried forward 
























Group 
BROUF rts Total 
ee ee eee 
| Lbs, Lbs. 
Brought forward 51,86,100 
SULPHUR. 
Yellows .. + At a = 54,100 
Orange & Violets. a oye ai at “te 6,100 
Browns .. ; oe ay. 7. a Sef 41,500 
Blues 5,9 “e Be a -*, on Ni 1,23,200 
Greens... oe ae Hf ats nA ee 65,000 
Blacks .. : ie a ie 31,96,600 
Indo Carbon CL & CLG Gone.) te ate 63,800 
35,50,300 
InpDIGo. 
Indigo 60% Grains 6,75,200 
Indigo Carmine ¥ 400 
6,75,600 
Vat PastEr 
Yellow ot re he e ., ae 2,100 
Orange .. Fe is as 2 ae oe 200 
Brown .. a ar SP a hu tc 43,800 
Red ae wie ete ae ay = oe 4,500 
Violet .. ae - 5s 4 ie ve 66,800 
Blue ae a ee ¥ - “A 20 28,000 
Olive & Green .. -. sy P. 53 ae 33,400 
Grey & Black .. es oy a Bs 3 6,500 
Ind. Printing Colours .. nm es oe a 23,100 
————EE 2,08,400 
Vat PowprErR 
Yellow .. = es oe ez =! i 10,800 
Orange .. ch RE = Ae mh a 19,600 
Brown .. _ a ie Re. of Sey 20,000 
Red fot 4 o3 . x =e) a 11,200 
Violet ., 2 zs — as oe ee 39,400 
Blue 7 a fe as cA nA i. 1,50,500 
Hydron Blue... $ a ta 4 =m 46,700 
Olive & Green .. A Se a ea i 1,14,400 
Grey & Black .. Ss ae re “a “ 51,300 
4,63,900 
BRENTHOLS 
Brenthols fe eA & By 7,88,600 
Brenthol Bases .. ae a a me — 3,75,300 
Brenthol Salts .. ee 4: = at! is 9,26,300 
Rapids & Rapidogens .. fy ee oe ~ 75,600 
Se ee 21,65,800 
SoLEpons (Indi Is) .. vit os ay 4s 46,800 
SoLEDons (Indigosols) 46,800 
SPECIAL DyrEs .. a +e a za 67,700 67,700 | 
GALLO & PRINTING Cotou RS <4. t rye e 600 600 
PALATINES zy i i 3 2 s 12,500 12,500 
AUXILIARY PRODUCTs .. te i Se as 19,15,600 19,15,600 
ANILINE SALT .. $4 fe ws a! or 2,80,800 2,80,800 
ANILINE O11 Ay “fe ve . ot 1,500 1,500 
Grand Total - >| 1,45,75,600 





ET 


LIST OF DYES FOR A15-YEAR PLAN. 
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APPENDIX Ill 








I. G. 


] 


cot 





Direct Brown M 
Congo Red 


Diazo Black BH. 


Diamine Bordeaux 
Direct Green BG 
Benzo Violet O 


Benzopurpurine 4B 


Chrysophenine 

Pluto Brown GG 

Bismarck Brown 

Victoria Blue B 

Methyl Violet 2B 

Malachite Green 

Auramine O 

Methylene Blue 

Brilliant Green 

Indanthrene Brilliant Green B 
Indanthrene Brilliant Green GG 
Indanthrene Brilliant Green 4G 
Indanthrene Dark Blue BO 
Indanthrene Direct Black RB 
Indanthrene Brill. Violet 2R 
Indanthrene Brill. Violet 4R 
Indanthrene Blue RSN 
Indanthrene Blue BC 
Indanthrene Blue GCD 
Indanthrene Golden Orange 3G 
Indanthrene Brown R 
Indanthrene Olive R 
Sulphur Black 

Indo Carbon CL 

Hydron Blue 

Brilliant Croceine M 

Metanil Yellow 

Orange II 

Indigosol O 

Indigosol 04B 

Indigosol Green IB 

Naphtol AS 

Naphtol AS—BS 

Naphtol AS—BO 

Naphtol AS—SW 

Yellow GC Base 

Yellow GC Salt 

Red B Base 

Red B Salt 

Orange GC Base 

Orange GC Salt 

Orange GR Base 

Orange GR Salt 

Scarlet R Base 

Scarlet R Salt 

Bordeaux GP Base 
Bordeaux GP Salt 

Fast Garnet GBC Base 

Fast Garnet GBC Salt 

Fast Scarlet GG Salt 
Alizarine 





a 
i 





Chlorazol Brown MS 

Congo Red I.C.I. 

Chlorazol Black BHS 

Chlorazol Black ES _ 

Chlorazol Bordeaux BS 

Chlorazol Green BNS 

Chlorazol Violet O 

Chlorazol Scarlet 4BS 

Benzopurpurine 4BS 

Chrysophenine 

Chlorazol Brown GG 

Bismarck Brown 

Victoria Blue BS z 

Methyl Violet 2BS 

Malachite Green 

Auramine OS 

Methylene Blue 2BS 

Brilliant Green X’ls. YS 

Caledon Jade Green B 2100 Pdr. 

Caledon Jade Green 2G 2100 Pdr. 

Caledon Jade Green 4G 2100 Pdr. 

Caledon Dark Blue BM 800 Pdr. 

Caledon Direct Black AC 500 Pdr. 

Caledon Brill. Purple 2R 800 Pdr. 

Caledon Brill. Purple 4R 800 Pdr. 

Caledon Blue R 800 Pdr. 

Caledon Blue RC 800 Par. 

Caledon Blue GCD 800 Pdr. 

Caledon Gold Orange 3G 800 Pdr. 

Caledon Brown R 800 Pdr. 

Caledon Olive R 800 Pdr. 

Thionol Carbon BXK Conc. Grains 

Thionol Carbon CL 

Hydron Blue 

Croceme Scarlet 3 BDS 

Metanil Yellow YK 

Naphthalene Orange @ 

Soledon Indigo LLS Pdr. 

Soledon Blue 4BCS Pdr. 

Soledon Jade Green XS Paste 

Brenthol AS 

Brenthol MN 

Brenthol AN 

Brenthol BN 

Brenthol Fast Yellow GC Base 

Brenthol Fast Yellow GC Salt 

Brenthol Fast Red B Base 

Brenthol Fast Red B Salt 

Brenthol Fast Orange GC Base 

Brenthol Fast Orange GC Salt 

Brenthol Fast Orange GR Bage 

Brenthol Fast Orange GC Salt 

Brenthol Scarlet R Base 

Brenthol Scarlet R Salt 

Brenthol Bordeaux GP Base 

Brenthol Bordeaux GP Salt 

Brenthol Fast Garnet GBC Base 

Brenthol Fast Garnet GBC Salt 

Brenthol Fast Scarlet GG Salt 
rine 


APPENDIX IV (a) 


REQUIREMENTS OF BASIC, INORGANIC RAW MATERIALS REQUIRED FOR THE 
MANUFACTURE OF THE INORGANIC CHEMICALS LISTED IN APPENDIX IV (b). 


— 
S 


FEATS Cle SUS Or ihe Bee 


Ammonia : 
Bauxite (55 per cent. Als0s) 
Bromine 

Chlorine ae : 
Chrome ore (50 per cent. Gre0s) 
Copper 

Fluospar 

Iodine 

Tron 

Lead 

Limestone (75 per cent. ,. Ca0Os) 
Magnesium carbonate 

Mercury 

Phosphorus 

Potassium chloride 

Potassium nitrate 

Pyrolusite (80 per cent. Mn0q) 
Selenium 


Sodium chloride (including that otee for iit 


Sodium sulphate 
Sulphur 
Zine 


Ibs. 


. 26,975 


Tons, 


1,216 
546 
4] 


2,132 


1,260 
114 
13 
50 


2,032 
5,528 
77. 
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APPENDIX IV (b) 


LIST OF REQUIREMENTS OF INORGANIC CHEMICALS AND A STATEMENT OF 
THEIR AVAILABILITY. 


EEE ae 











Total *Total Percentage 
requirement | production of (2) in 
Name (Tons) (Tons) relation to (1) 
(1) (2) (3) 
Acid chlorsulphonic 60 Ar rer 
»» hydrochloric, ordinary tech. (sp. gr ib: 18) 1,700 2,500 of 147.1 
,, cone. free for sulphuric acid a sp. gr. 1.18 
», fuming 39 per cent. Se Ae rn i, ste 5 tee 
», nitric, ord. tech. .. Ane . 4, 500 | 2,750 61.1 
oe fuming (sp. gr. 1.50-1.52) oe aa he Pats 
», Sulphuric, conc. ord. tech. (1.84) es 10,000 | 97,000 970 
,, Sulphuric monohydrated (100 pee cent, 
sulphuric acid) .. ; 600 sees “ie 
,, sulphuric fuming (oleum) 15- 18% 3 80 350 437.5 
25%, ... 1,000 as a 
40% .. a 300 
60% .. 600 
68% | 20 
Bases. 
Liquor ammonia (sp. gr. 0.58) .. Ss rg 250 (See anhyd. bage 
3) 
Lime ee CaO) he 85%) 500 Plenty : 
Chalk 75% ‘f 550 Plenty F 
Caustic potash... a: ne 500 120 24 
Soda ash b or F 1,800 89,000 4,900 
Caustic soda 4,000 16,500 412.5 
Potassium carbonate 50 rhe erate 
Sodium bicarbonate 10 | 
' 
Salts. 
Aluminium sulphate dry .. 30 of anhy- 12,000 of 20,540 
drous hydrated 
| (-58.4 of 
. hydrated) 

», chloride | 500 Nil. as 
Ammonium chloride 20 300 1,500 
Copper sulphate 400 4,000 1,000 
Cupric chloride 2 aA ne 
Cuprous ,, 1 ‘ 
Ferric 5) f 
Phosphorus chloride “F 50 | 

oxychloride .. 5 ns aad 
Potassium ai 100 | 15,000 15,000 
”» 15 g 

Sodium acetate .. 80 al rt 

1, acetate (fused) 420 

»»  Bisulphite 20 Produced quantity not 

» Bromide 

Fe borofluoride ca 

» ire 10,000 | Plenty =. 

vee 10 | Pot. compound is 

| manufactured. 


*This includes maximum capacities of present plants and plans for expansion, 











Total *Total Percentage 
requirement | production of (2) in 
“Name (Tons) (Tons) relation to (I) 
(1) (2) (3) 
Sodium dichromate " + ats as 1,000 3,960 (Both sod. 
and pot.) 
»,  hydrosulphite.. Ae: e o 40 Nil gene 
., hypochlorite soln. (15%) “iF Ae 300 Salt pistes 
available 
» nitrite oa o. af a -* 200 Nil bese 
»,  pyrosulphate * ro i 40 Nil esos 
;, Sulphide cryst. (9H2O) .. ray ay 2,500 Nil cue 
,, sulphate (10H20) we SC = 200 2,000 "90.9 
(Also (Also 
2000 for large quan- 
manu- tities in 
facture of Jodhpur) 
Na2S) 
,, Sulphate (anhyd.) i en Si 200 Nil 
,,  thiosulphate ee “it os ry 20 Nil 
Sulphuryl chloride ae ¢ ne % 76 Nil 
Sulphur dichloride ne os bes a1 60 Nil A te 
Zine chloride we vs es oi Sc 50 1,200 2,400 
Metals. | 
Tron filings .. ne me ie ae ae 500 NGind 
Zine Hi i ne te Pe sf 50 
paneultaley 
Bromine . as 3 Se 40 200 600 
Chlorine gas (i in cylinders) .? i Fe 800 2,000 250 
Todine ie Ate Ae a bg ss 50 Ibs. Nil Oe 
Sulphur... ¥ = Be ss ws 750 air 
Selenium ee es e we ey 5 
Oxides. * 
Litharge (95% PbOg) a x ate 
a dioxide (80% pyrolusite) Sr ae 300 2,200 733 
Mercurie oxides (Yellow) ae e 1 Nil erie 
(iases. 
Ammonia + ae ee be 5 925 88 
(Also 1,047 
for nitric 
acid manu- 
facture) 
Carbon dioxide 150 330 220 
Phosgene .. 5 Nil Seca 
Sulphur dioxide as ‘a an ov dD x Pic ee 
Hydrogen = ys is z 25 arge quantities, 
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APPENDIX V 


LIST OF REQUIREMENTS OF COAL TAR RAW MATERIALS AND A STATEMENT 
OF THEIR AVAILABILITY. 


—————  —————_ eee 





i | Total require- | Total production | Percentage of (2) 
Name po 7 tons in tons in relation to 
Pine (2) (1) 
ae PPE Ba =» = 
Benzene pure... .. 400,000 gals. | 2,417,000 gals. 604.5 
benzole 90’s 
| 
Toluene ,. 125,000 gals. 374,000 gals. 299.2 
} } 
Naphthalene pure aE 1,000 tons | 1,100 tons | 110 
Anthracene __e,, | 500 120 24 
Pyridine 2,000 gals. 225 gals. 11.26 
Carbazole 15 tons Nil 
Solvent naphtha 4,000 gals. 288,500 7,212 
| 





APPENDIX VI 


LIST OF REQUIREMENTS OF ALIPHATIC RAW MATERIALS AND STATEMENT 
OF THEIR AVAILABLITY. 
a 


Ye Manufactured, but quantity not 
| known. 


—_— 


Alcohol ord. -_ ~ 125 tons | 

ea oe ae } 28,500 tons 17,510 
Methy] alcohol 286 420 160 
Acetic acid (40%) 50 

”» »  @lacial 100 \ 
Acetic anhydride . 150 | Nil 
Formaldehyde 40% 20 85 425 
Glycerine | 125 : 1,850 1,460 
Ethyl chloride 30 | ; 
Turkey Red oil 5 

| 
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Ain Mail (COPY) 
IMPERIAL CHEMICAL INDUSTRIES LTD 


a DYESTUFFS GROUP St yale 
Reply to be addressed to Imperial Chemical MANCHESTER 9, 
_ Industries Ltd., 
Dyestuffs Group (Letters to P.O. Box 42) 
Ref. Inp-10 29th April 1942, 


Sm ARDESHIR Daxat, 

CHAIRMAN, DyEsTuFFs EXPLORATORY CoMMITTER, 
Boarp oF SCIENTIFIC AND INDUSTRIAL RESEARCH, 
Bomsay Hovusg, Fort, BomsBay. 


DEAR Sin ARDESHIR, 
INDIAN DYESTUFFS FACTORY. 


1 am now in a position to let you have the information requested at the meeting of the 
Dyestuffs Exploratory Committee in Bombay on 26th April, 1941. The basis for the figures 
has been the list of dyestuffs which was prepared in collaboration with Dr. Venkataraman, 
The anticipated sales in India of these dyestuffs, in terms of I.C.I. standard colour, were 
passed to you by me under cover of a letter dated 30th April 1941. The total value of these 
dyestuffs, based on the pre-war c.i.f. prices, is £1,112,000 made up as follows :— 


; £ 
Azo dyestufts “i ci ae 4a + s - 170,000 
Basic dyestuffs x “+ a a a “a! y 36,000 
Sulphide dyestuffs .. =e . ae $5 ee “i 70,000 
Anthraquinone and Soledon dyestuffs .. a os oi 550,000 
Azoic dyestuffs an Decse hy it A we 192,000 
Alizarine.. i is Es 7 es ae sie 94,000 


The total weight of parent dyestuffs amounts to 4,650 tons and for this quantity there 
are required : 


Tons. 
6 coal tar raw materials ae a aS ¥, “ ae. 2,650 
129 coal tar intermediates .. oe #) i. in os 7,420 
7 main aliphatic organic chemicals . . as ei oe ae 630 
30 main inorganic raw materials... ois a's oe oe 24,000 


Total a 34,700 





The coal tar raw materials are as follows : 


Benzene 2. 2. es e oe ee Ag i 300,000 Gallons, 
Toluene se «a ta re, we oe e a 125,000 = 
Solvent naphtha os ie Se * oe te zy 4,000, 
Naphthalene .. he + Aig + 7 ii za 700 Tons. 
Carbazole _ a a, i ae ie ar we 10 9” 
Phenol .. ae ag a ip * Ap oe oe 60 ~ 


In the calculations it has been assumed that intermediates required for the anthra- 
quinone dyestuffs will be manufactured from naphthalene. This is because on the inform- 
ation at present available there is insufficient anthracene to meet the requirements starting 
from this raw material. If, however, crude anthracene containing 200 tons 100 per cent. 
anthracene is obtainable, 37 of the intermediates made from naphthalene may be manu- 
factured from anthracene as starting material. 

Iam sorry to say that the sample of benzene which you arranged to be sent from Tata- 
nagar did not arrive in Bombay before my baggage left by sea for England, but another 
sample of Indian crude benzole which has been examined here does not suggest that any 
difficulties will be encountered in purifying it to the requisite standard for use in dyestufis 
manufacture. 

I understood whilst in India that it is possible to purify Indian toluene to nitration 
quality and this is satisfactory for dyestuffs. 


2 


i0 


i ici in obtainin 
Similarly with regard to naphthalene, no undue difficulty is anticipated in g 
O ificati irements. 

a product to I.C.1. specification requirem . mr 

In the case of anthracene, the samples examined were of much lower strength than 
usual for starting point in dyestuffs manufacture and 

(i) the ratio of carbazole to anthracene 

ii) the organic matter insoluble in xylene he 
are oth arhh Wiser than in the material purchased by us and we eer panics Lebo 
to accept material of this quality as peta. ier a our ee . P aerbe gans 
t hether the material is capable of purification on an econ ig : : Bie 
usual aibtasiaea. This point regarding anthracene is, however, of minor a hase pans 
aS mentioned abeve, there appears.to be insufficient anthracene available and it can 
replaced by naphthalene 


Tons. 
Benzene enters into 56 of the intermediates, totalling .. a <hei 
Toluene onset ap ns La 43 pre 
Naphthalene ot 3 A: me Se a #3 
Phenol a ste “4 . 45 


In numerous instances more than one of the coal tar raw materials is used in the 
manufacture of an intermediate or dyestuff and hence in the above table the number = 
total weight of the intermediates appear to be more than the 129 and 7,420 tons respec- 
tively given above. 


The more important intermediates are :— 


lbs. Ibs. 

ita zene .. am .. 1,400,000 « -Naphthylamine .. als 470,000 
ee aie ee a oe 340,000 f$-Naphthylamine arr A I 00,000 
Aniline salt .. oe ee 45,000 Sodium naphthionate es 600,000 
Nitroanilines .. ie ae 140,000 H-Acid a: =e .- 30,000 
Aniline sulphonic acids * 110,000 Gamma Acid .. as iV 30,000 
Alkylanilines .. $: * 200,000 J-Acid .. ve she Hee 30,000 
Benzidine - A ap 250,000 Phthalic anhydride .. aye 370,000 
Dinitrobenzene ne tie 55,000 Benzanthrone . . oe ae 125,000 
Chlorobenzene sy .. 1,600,000 2:3-Hydroxynaphthoie acid .. 370,000 
Chloronitrobenzenes . . ars 610,000 Anthraquinone sulphonic acids 260,000 
Chlorodinitrobenzene .. 2,250,000 Benzaldehyde . . by I. 35,000 
Anisidines an ¥ 200,000 Benzoic acid .. Hk ae 10,000 
Nitroanisidines ri : 375,000 Benzoy] chloride — aid 30,000 
8-Naphthol .. is ee 610,000 


The number of chemical operations involved in the manufacture of each of the 129 
intermediates varies from one to nine and, to take an example, in the manufacture of 
H-acid there are the following stages : 


Monosulphonation Sodiation 
Trisulphonation Reduction 
Nitration Fusion 
Lime out Acidification 
Purification 


each of these operations being carried out ina separate item of plant, 
The chemical operations called for include : 


Nitration Phenylation 

fron reduction Caustic fusion 
Electrolytic reduction Carboxylation 
Catalytic reduction Nitrosation 
Sulphide reduction Condensation 
Sulphonation Hydrolysis 
Acetylation Benzidine transformation 
Benzoylation Coupling 
Chlorination Phosgenation 
Bromination . Oxidation 
Alkoxylation Catalytic oxidation 
Alkylation iming out 
Amination Sodiation 


In addition to these chemical operations, there are, of cour 


—_ of distillation and fractionation, steam distillation, sw 
ete. 


se, the usual physical opera- 
eating, evaporation, drying, 


1] 


It is also perhaps as well to point out that although the chemical operation of nitratior 
or sulphonation occurs in the manufacture of many of the 129 intermediates, it frequently 
happens that special plant is necessary in each case on account of the particular chemicals 
involved. Again to give an example, the plant for the manufacture of sulphanilic acid 
differs entirely from that needed for metanilic acid although these are both aniline sul- 
phonic acids. 





Aliphatic organic chemicals are required as follows : Ibs. 
Acetic acid glacial... s- é $f be a a 150,000 
Acetic anhydride ds ba ee carp fe as Pe id aT 166,000 
Ethyl chloride ie ae iP Xe oF & 5 “ 61,000 
Glycerine it “4 Pre ” * me vr he 4 184,000 
Methanol sy +. + a a -: 4% at 656,000 
Methylated spirits a oe Me oe Y. a Pa i 180,000 
Turkey Red oil eh a4 nt sti 4 *, Pe ah 10,000 

1,407,000 

The main inorganic raw materials required are : 

Tons. 

Aluminium chloride as " a he ae a 316 

Ammonia anhydrous (for nitric acid) .. % sf ie 435 

Ammonia liquor as 100% .. ai ie a a - 80 

Ammonium sulphite ne os oe om Bt . 4 

Bromine $e ¢ ey - i. os ? vs 32 

Caustic potash solid oe noe oo ee we oe 400 

Caustic soda as 100% fx Je me We te 1,430 

Chlorine ae Sy Ay TE: a6 ~ on 740 

Carbon dioxide ra . bis bi sh a me 143 

Hydrochloric acid 100% .. me be a a # 490 

Hydrogen (for catalytic reductions) Ae a as we 21 

tron borings oY Sh one Ae ar ars i 228 

Lead dioxide ra Ps me ad bs a oo 77 

Mixed acid for dinitrations Ke “- am i 1,620 

Mixed acid for mononitrations.. a rc o me 2,800 

Nitric acid 100% .. ‘e ap es bs rf ie 1,620 

Oleum 20% as 100% sulphuric acid and sulphuric acid as 100% 8,600 

Phosgene ve Si Mee Serer oh fe at os 4 

. Phosphorus oxychloride .. ie He rig mt. 3 

Phosphorus trichloride by ae sg a ing Fe 51 

Potassium carbonate be “a Ais be a bt 13 

Salt cake (for dyestuffs and sodium sulphide) .. ‘a! # 1,880 

Selenium . ne oF *, he a ap 5 

Soda ash - Z oe: a - “y es is 870 

Sodium bicarbonate +: A He a a) ef, 6 

Sodium bisulphite 40% actual weight .. on ¥ a? 226 

Sodium borofiuoride Ae 5 AY XE re a 4 

Sodium hypochlorite 15% chlorine a ty. oe ot 304 

Sodium hydrosulphite i dig ye a3 te 18 

Sodium nitrite x ‘ile Ff srt - a is 196 

Sodium pyrosulphate 8s it. bie aa vi in i 

Sodium sulphide 624% .. 4 a .t as és 770 

Sodium sulphide crystals .. y3 i> ok ai ie 820 

Sodium thiosulphate crystals ¥ Asi % oy 3% 15 

Sulphur dioxide liquid R 16 

Sulphuryl chloride . ; 86 

Zine chloride 26 

Total 24,186 





The foregoing lists, while not exhaustive, contain all the more important items and 
those which are omitted are likely to be available in India in the quantities required. 


The estimated capital cost of the plants for the manufacture and purification of the 
above-mentioned coal tar raw materials, intermediates and inorgamic raw materials a mounts 
to £4,000,000. This sum makes no provision for the purchase and development 3 ee site 
oer for power plant, boiler plant, maintenance workshops, warehouses, offices, buildings 
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n of the factory. 


working capital, etc., necessary to provide the services for the operatio 000 under the 


A complete factory including all these items would cost £7,000,000—£8,000, 
conditions in England in 1941. 
i ials i benzol mixture 
In considering the coal tar raw materials it has been assumed that crude 
and whizzed havhthalade will be available in the quantities required and ee has ae 
included for the purification of these to the requisite quality. No provision has been mad 
for the purification of tar acids to pure phenol. 


Of the inorganic raw materials, provision has been included for : 

i i i hydrogen 

1. Manufacture of hydrogen and nitrogen for synthetic ammonia and for hy 
reductions. The greater proportion of the synthetic ammonia is utilised for the 
manufacture of nitric acid. 

2. Manufacture of nitric acid by the catalytic oxidation of ammonia and its con- 
centration to 94% HNOg3. Recovery of sodium nitrite from the exit gases. 

3. Manufacture of 20% oleum and 100% WHoSO,4 and recovery of sodium bisul- 
phite from the exit gases. 

4. Manufacture of 65% oleum. 

5. Manufacture of the total chlorine requirements of the factory and recovery of 
the equivalent amount of caustic soda liquor 100% Tw. It is assumed that the 
deficiency of caustic soda will be purchased. Sodium hypochlorite 15% will be 
recovered from the exit gases. 

6. Manufacture of sodium sulphide from salt cake. 


7. Recovery of spent sulphuric acid in a state suitable for re-use. 


No provision has been made for the manufacture of aluminium chloride, carbon 
dioxide, sulphuryl chloride, salt cake, sulphur dioxide liquid, sodium hydrosulphite or 
zine chloride. 


Of the aliphatic organic chemicals, provision has been included only for the manufac- 

ture of 
1. Ethyl chloride 
2. Turkey Red oil. ; 

At one or two of the meetings of the Dyestuffs Exploratory Committee, I referred to 
the extreme toxicity of certain of the dyestuffs intermediates, particularly «< -naphthyla- 
mine and 5-chloro-o-toluidine and Dr. Venkataraman requested reference to published 
information on the matter. I have gone into this with Dr. Goldblatt, Medical Officer of 
I.C.I. (Dyestuffs) Ltd., and he recommends the following books : 

1. “Occupation and Health,” four volumes, produced by the League of Nations. 

2. “Industrial Maladies,” by Sir Thomas Legge. 

3. “Occupational Skin Diseases,” by Schwartz and Tulipan. 

4. “Lehrbuch der Gewerbehygiene,”, by Franz Koelsch. 


Dr. Venkataraman undertook to analyse the coal tar raw materials produced in India from 
indigenous coal, I pointed out that when it was proposed to use the raw materials as the 
starting point for intermediates for manufacture of dyestuffs it was desirable for the ana- 
lyses to be carried out by standard methods, so that the results of the analyses could be 
oman ie pee I a ti able to send you copies of I.C.I. Dyestuffs’ standard 

ai methods of analysis for benzene, toluene, naphtha - 
quinone, and these will follow by sea mail. Coe a ene 


Yours sincerely, 
(Sd.) H. 8. PINK. 
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APPENDIX VIII 


LIST OF INORGANIC CHEMICALS FOR THE DYESTUFF INDUSTRY. 

A—Acids. 

Acid chlorsulphonic (CISO3H) Acid hydrochloric (sp. gr. 1.18), ordinary technical quality. 

Acid hydrochloric conc, free from sulphuric acid. 

Acid i fuming, 39%. 

Acid nitric conc., ordinary technical quality. 

Acid ,, fuming (sp. gr. 1.5v). 

Acid sulphuric cone. (sp. gr. 1.84), ordinary technical quality. 

Acid =i monohydrate (100% H2S04). 

ACI 4 ye! 5, fuming (oleum) 70% SO3. 


B—Alkalies, 
Liquor ammonia (sp. gr. 0.88), 


2 ah (free from pyridine bases). 
Lime (fresh CaO) 
Caustic potash. 
Soda ash. 
Caustic soda. 
C—Salts and Compounds. 


Aluminium chloride (anhydrous)—A1C]3. 
” ae (anhydrous, resublimed), 
~ nitrate—Al (NO3)3, 9H20. 
e sulphate (anhydrous)—Al2 (SO4)3. 
Ammonium chloride—NH,C1. 
a sulphide 
.S » yellow (polysulphide)—(NH4)254. 
oe sulphite—(NH4)2S0s3, 6H20. 
Antimony pentachloride—SbC15,. 
Barium chloride—BaClg, 2H20. 
Oalcium chloride—CaCl2, H20, 
Copper sulphate—CuS04, 5H20. 
Gupric chloride—CuCl2, 2H20. 
Cuprous ,, —CugCle. 
Copper nitrate—Cu(NO3)2, 3H20. 
Ferric sulphate—Feo(S04)s3, 9H20. 
.,  nitrate—Fe(NO3)3, 9H20. 
Magnesium bromide—MgBre, 6H20. 
Phosphorous trichloride—PCl3. 
pentacbloride—PCl5. 


> oxychloride—POC]13. 
Potassium acetate—CH3;COOK 
chlorate—KC103, 
cyanide—KON. 
formate—HCOOK, 
fluoride—KF, 2H20. 
nitrate—K NO3. 
permanganate—KMnO 4 


” 


oo 
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Silver fluoride—AgF. 
Sodium acetate —CH3C00ONa, 3H20. 
e »» —(anhydrous, fused)—CH3COONa 
bisulphite—NaHSOs3. 
bromide—NaBr, 2H20. 
chloride—(common salt)—Nacl. 
chlorate—NaC103. 
»»  cyanide—NaCN. 
dichromate—Na2Cr207, 2H20. 
hydrosulphite—Na S204, 2H20. 
»,  nitrate—NaNOs. 
»»  nitrate—NaNOg. 
sulphide (crystals)—Na2S, 9H20. 
sulphate (Glauber’s salt)—Na S04, 1OH20. 
»,  thiosulphate—Na2S203, 5H20. 
Stannous chloride—SnCly, 2H20. 
Sulphur chloride—S2Cl9. 
Sulfuryl chloride—SO 2Clo. 
Thiony] chloride—SOClo. 
Zine chloride—ZnClg, 2H20. 
Py +f (anhydrous)—ZnClg. 
D—Metals. 
(As powder or filings, except in the case of mercury and sodium.) 
Aluminium 
Copper 
Cast Iron 
Mercury 
Nickel 
Sodium 
Tin 
Zine 
E—Non- metals. 
Bromine 
Chlorine (in cylinder) 
Iodine 
Phosphorus 
Sulphur ; 
F—Oxides. 
Lead peroxide—PbO2 
Manganese dioxide—MnO 9 
Molybdenum trioxide—MoO 3 
Vanadium pentoxide—V205 


G—Gases, 


(In cylinders under pressure) 
Ammonia—NHg 
Carbon dioxide—CO, 
Phosgene—COCI» 
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APPENDIX IX 


20th September, 1941. 
Dear Sirs, 


With reference to an enquiry we are conducting on behalf of the Board of Scientific 
and Industrial Research on the raw materials available in India for a dyestuff industry, 
I shall be very grateful if you would be good enough to let me have detailed information 
regarding the chemicals in the enclosed list which you are producing. Data for each 
chemical may kindly be provided under the following heads :— 

1. Present output (for the years 1938-39, 1939-40 and 1940-41) 

Present capacity 
Extent to which capacity could be expanded 
Present sale price 


Sale price during the years 1938-39, 1939-40 and 1940-41 


os 7 Fe we 


Detailed specifications regarding the quality of each chemical 


An additional list of chemicals, which you are not producing at present, but which 
you are planning to produce in the near future, together with the projected output and 
probable sale price, would be extremely valuable. 


The data supplied by you will be regarded as strictly confidential, and will only be 
used for the purposes of a report to be submitted to the Director of Scientific and Industrial 
Research. 


Yours faithfully, 
K. VENKATARAMAN, 
Head of Depariment. 
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APPENDIX X 


List of firms and persons to whom Appendices VIIf and IX were sent. 


Directors of Industries of the following provinces :— 
1. Assam* ; 2. Bombay*; 3. Bengal*; 4, Bihar* ; 5. Central Provinces and Berar* ; 
6. Madras*; 7. North West Frontier Province*; 8. Orissa*; 9. gg 
10. Sind* ; 11. United Provinces* ; 12. Baroda* ; 13. Kashmir Jansmast*s 
Hyderabad (Deccan)* ; 15. Mysore.* 
16. The Indian Chemical Manufacturers’ Association.* 
16A. The Director General of Intelligence, and Statistics, Caleutta*. 


Industrial concerns :— 
17. The Alkali and Chemical Corporation of see Calcutta.* 
18. De Walde & Co., Ltd., Calcutta.* 

19. The Mettur Chemicals, Ltd., Mettur, S. India.* 

20. Shambhunath and Sons, Ltd., Amritsar.* 

21. Alembic Chemical Works, Ltd., Baroda.* 

22. Bengal Chemical and Pharmaceutical Co., Ltd., Calcutta. 
23. The Dharmsi Morarji Chemical Co., Ltd., Bombay. 

24. Messrs. Parry & Co., Ltd., Madras.* 

25. The Eastern Chemical Co., Ltd., Bombay.* 

26. The Tata Chemicals Ltd., Mithapur.* 

27. The Dhrangadhra Alkali Works (Agents: H. M, Mehta and Co., Bombay).* 
28. Pioneer Magnesia Works, Bombay.* 

29. The Indian Chemical and Pharmaceutical Industries, Calcutta. 
30. The Calcutta Chemical Co., Calcutta. 

31. The Dr. Bose’s Laboratories, Calcutta. 

32. The Madras Chemical Industries, Madras.* 

33. The Madras Alkali and Chemical Works, Madras. 

34. The Killick Nixon & Co., Bombay.* 

35. The Pioneer Chromate Works, Bombay. 

36. Indentors’ Syndicate, Bombay.* 

37. Windsor Industrial Corporation, Bombay.* 

38. The Chemical Engineers, Bombay. 

39. The Indian Copper Corporation, Ghatsila.* 

40. The Arya Mining and Trading Corporation, P.O. Barajumda. 
41. Dehri Rohtas Lime Co., Dehri-on-Sone. 

42. Rohtas Industries, Dalmianagar.* 

43. Barkar Coal Co., Sijina. 

44. Bararee Coke Co., Kusunda.* 

45. Gulab Seth & Co., Badan Bazar. 

46. Jharia Sulphuric Acid, Ltd., Jharia.* 

47. Mysore Chemicals and Fertilisers, Ltd., Mysore.* 

48. The Mysore Chemical Mfg. Co., Bangalore. 

49. The Tata Iron and Steel Co., Jamshedpur.* 

50. The Ramco Chemical Works, Ahmedabad. 

51. ‘The Cawnpore Chemical Works, Cawnpore.* 

52. The H. Mumtaz & Co., Calcutta. 

53. The Bihar Chemical Industries, Monghyr. 

54. The Mining and Chemical Industries, Ltd., New Delhi. 
55. The Eastern Pharmaceutical Co., Lahore. 

56. The Frontier Chemical Works, Rawalpindi. 

57. Indian Chemical Manufacturers, Ltd., Lahore.* 

58. The Petlad Turkey Red Dye Works, Potlad. 

59. The Cape Copper Co., Singhbhum. 





* The parties concerned have replied to the questionnaire. 
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APPENDIX XIII 


QUESTIONNAIRE REGARDING COAL TAR RAW MATERIALS. 


BomBay House, Fort, BomBay, 


28th March 1941. 
From 


THE CHAIRMAN, 
Dyrsturrs ExPLoRATORY COMMITTEE, 
BOARD OF SCIENTIFIC AND INDUSTRIAL RESEARCH, BOMBAY. 


Dear Sirs, 


With reference to the work of the Exploratory Committee to consider ways and 
means for the manufacture of synthetic dyestuffs appointed by the Government of India, 
I shall be grateful if you would be good enough to let me have, at your earliest convenience, 
quantities and prices of the following coal tar products, which you are (a) manufacturing 
at present, and (b) likely to be able to produce in the event of a demand being created. 
If the particular quantities mentioned are not produced, but fractions with other speci- 
fications are being isolated, these may be included :— 


1. Benzol, ‘‘ nitration pure,” sp. gr. 0.882—0.886; boiling range 1°C., starting 
not below 79.2°C. 


le 


Benzol, 90’s; sp. gr. 0.875—0.886 ; boiling range 90 per cent, below 100°C. 


3. Toluol, ‘‘ nitration pure,” sp. gr. 0.869—0.873 ; boiling range 1°C., starting not 
below 109.4°C, 


4. Xylol, ‘‘ nitration pure,” sp. gr. 0.865—0.870; boiling range 3°C., starting not 
below 137°C. ; dry not above 140.5°C. 


5. Solvent naphtha, boiling range 130-155°C, 

6. -Pseudocumene, boils 95 per cent. from 165.5 to 175.5°C. 

7. Naphthalene : Crude, 74°C. min. melting point. 
Purified, 78°C.  ,, Py o 
Refined, 79.6°C. ,, fh a 


8. Anthracene pure 
9. Anthracene crude 


-~10, Pyridine refined, b. p. 114-117°C ; colourless, with a pyridine content of about 
96 per cent, 


11. Pyridine (commercial) 
12. Phenol, pure crystalline, m.p. 40°C. 
13. Phenol (technical) 
14, 9-Cresol 
15. . p-Cresol 
“16, Xylenols 
17, Crude tar acide 


The object of the enquiry being essentially to obtain data regarding the availability 
of raw materials for the organisation of a dyestuff industry, any other information, which, 
you consider, would be helpful to us, may kindly be provided. 


Yours faithfully, 


Chairman, 
Dyestuffs Exploratory Committee. 
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APPENDIX XIV 
LIST OF FIRMS, TO WHOM APPENDIX V WAS SENT. 


Messrs. Burrakur Coal Co., Ltd., Calcutta. 

Messrs. Lodna Colliery Co. (1920) Ltd., Calcutta. 

Messrs. Tata Iron and Steel Co., Ltd., Bombay. 

Messrs. Indian Iron and Steel Co., Calcutta. 

Messrs. Shalimar Tar Products (1935) Ltd., Calcutta. 

Messrs. Bararee Coke Co., Ltd., Calcutta. 

Messrs. Benga] Chemical and Pharmaceutical Works, Ltd., Calcutta. 
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APPENDIX XV 


PRODUCTION FIGURES FOR COAL TAR RAW MATERIALS (INCLUDING PLANS 
FOR EXPANSION). 





Product Yearly production Price in Re. | Remarks 





Crude tar ate vel 19,200 tons Sekate 
Motor spirit-Benzol 90’s.|  24,17,000 gals.* _ 2 Oper gal. 
Benzol (pure _nitrat-| Manufactured but| 2 8to3 0 


able)** quantity not men- per gal. 
tioned. | 
Toluol 90’s we x 18,000 gals. 112to2 0 | 
per gal, 

Toluol (pure nitratable) .| 3,74,000 gals. + 2 8 per gal. 

Xylol (pure nitratable). . 3,600 gals. 3 0 per gal. 

Pseudocumene .. Ho Nil Bri, Present in heavy sol- 

| vent naphtha (150- 
210°C.) total output 
ah sh is 9,000 gals. 
Solvent naphtha --| 2,88,500 gals. 1 4to2 0 Can be manufactured 
per gal. in any quantity, if 
| required. 

Naphthalene... ry 1,088 tons 24 Oper cwt. | 968 tons pure (79-80° 
m.p.); can be in- 

Anthracene es -+| 120 tons ee Ne = produced at pre- 
sent but estimated 
aa a in im- 

Phenol (Tech. and pure) . 19 tons Nee eon 

cite Gregnld Pp a z i ed Ib. Pure is not produced. 

Crude coaltaracids ..| 26,000 gals, 2 8to3 0 | Up to 62,000 gals. 

Pr 1, i 
Pyridine (Comm.) | 226 gals. ee Chesca tees erae 








table to manu- 
facture due to small 
quantities present. 





*The figure shown against motor s 
vin pirit is as an alternative fo erial i i 

discog po patel ted bapesat. ea ot toluene as well as Nd gt hs arn ate Sten ae a 

Hint lone Hhe near future, and the remaining can be produced with additional 


**Pure benzol could b f . 
firm, whereas another firm Maga a 8 benzol (100,000 gallons), 


to the extent of 55 per cent. 
spirit available from them, gallons of motor 


pure benzol could be extracted from 900,000 gallons of motor 


{May vary up to 395,000 gallons. Th 
fién would gine do A - +he present total production is 170,000 
atk gi 00 gallons, the rest of the quantities would be obtained if aap algerie jee 

{About 1,600 Ibs. are in the form of crude carbo 


quantity can be manufactured in case there is a bpmeribor d which are mannfactured at present. ‘The remaining 








¢ s 
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A NOTE ON BY-PRODUCT FROM COAL. 


‘WITH SPECIAL REFERENCE TO RECOVERY OF PRODUCTS OF SPECIAL CHEMICAL VALUE. 
By Dr. C. FORRESTER, F.1.0., ¥.R.8.E., F.tnst. Fuel, ete. 
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FOREWORD — 


A draft note on similar lines was prepared in October 1942 for the information of the 
Basic Chemicals Committee. That note which was subject to much correction, was based 
on information regarding standard practice in countries other than India and also on 
‘incomplete information furnished by a section only of the Indian coking and coal tar 
industries. Certain firms declined to give information that would have given a more com- 
plete and reliable picture of the position in India. In consequence the first note contained 
certain assumptions that had to be modified in the light of later information. 


The first note purported to be a provisional report of the Sub-Committee on coal 
tar products. The present note, while replacing it, cannot be so regarded and for various 
reasons it has been compiled as comprising the personal opinions of the present writer. 


INTRODUCTORY AND GENERAL PRINCIPLES 


The products of distillation (or coking) of coal—and of wood (to which the term 
‘“ coking”? is not applied)—differ from almost all the other materials with which the 
Basic Chemicals Committee was concerned in that whereas the latter, or the raw materials 
from which they are produced, are nearly all either single and simple chemical substances, 
or separable mixtures of such substances (e.g., crude sulphur, the Baluchistan sulphur, 
pyrites, carbide, the alcohols, the mineral acids, caustic soda, soda ash, salt cake, copper 
sulphate, bichromates, etc., etc.), the former are extremely complex mixtures of a very 
large number of chemical compounds. Well over 100 different chemical compounds have 
been isolated from coal tar. Most of these chemical compounds are themselves of*complex 
molecular composition and structure and some of them are even of a chemical nature 
that has not yet been elucidated. 


The separation of even a small proportion of the individual constituents of coal 
tar from each other is not a simple process. The chemical nature of the tar itself differs 
according to the conditions under which it is produced, even from one and the same coal. 
That is-to say, the chemical compounds present in the tar produced by coking a sample 
of coal at a certain temperature, and their proportions, are not the same as those produced 
when the same coal is coked at a different temperature. Not only so but even if the same 
temperature is used, if one lot of the coal is coked quickly (raised up to the maximum 
temperature quickly) and another lot is coked slowly, the tar produced in the one opera- 
tion will be found to differ materially from the tar produced in the other operation— 
from one and the same coal. 


When, to that fact, we add the additional fact that two different coals give different 
compounds or at least different proportions of the same compounds when treated under 
exactly the same conditions, it will be realised that consideration of the problems met 
with in the coking of coal and of the subsequent treatment of the products (tar, etc.), is 
a matter that can be competently handled only by a technician possessing a considerable 
knowledge of its scientific aspects. 


THE SUBSTANCES AND MATERIALS IN QUESTION 


The relevant materials to which the attention of the Basic Chemicals Committee 
was first directed were :—ammonia, ammonium sulphate, benzene, naphthalene, toluene, 
creosote, di-ethylphthalate, dimethylaniline and dyestuffs. These substances have figured 
in precise “‘ essential civil ” and War Department demands. Two comments are called for : 


(a) There are other coal by-products the demand for which exists but is concealed 
in the form of some other materials of which there is at present a deficiency. 
We must consider the extent to which some if not all of the latter demands may 
be met by manufacture in India. 
(6) Dyestuffs can hardly, for the purposes of this enquiry, be considered within our 
urview. The prospects of establishing even the modest beginnings of a dyestuffs 
industry in India within a period of years is probably remote. Nevertheless it is 
probable that a few dyes that are comparatively simple to produce may be made 
within a reasonably short period. 
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’ - 
i i ider i industry is the nature o fthe 

The essential point to consider in respect of the dyestuffs in } ) 
materials whose production from coal and from its by-products concerns this pagrmiiset:. 
These are the so-called ‘‘ intermediates,” in reality the raw materials of the in aptaie: 
These intermediates are required as the starting points of industrial processes other than 


those of the dyestuff industry. 


The initiation of some of these processes in India would undoubtedly assist m solving 
some of our supply problems, especially in respect of real demands for sapiens. te 
articles that conceal potential demands for these by-products of coal. These other indus- 
trial requirements are related to, among others, the dyestuffs, drugs and plastics indus- 
tries. The following is a selection only of these so-called “ intermediates ” :— 


Primary from coal gas and coal tar :—Benzene, toluene, xylene, phenol (carbolie 
acid), cresol, the naphthols, the xylols, naphthalene, anthracene, pyridine, carbazol. 


Secondary, or subsidiary, produced by further treatment of primary by-products.— 
Nitrobenzene, aniline, phthalic anhydride, betanaphthol, di-methylaniline, anthra- 
quinone, benzidin, sulphanilic acid, naphthionic acid, chlorobenzene, nitrotolnene, 
toluidine, tolidine, salicylic acid, resorcinol. 


It should be made clear that coal tar and other coal by-products are not the only 
sources of intermediates for the manufacture of dyestuffs, synthetic drugs or plastics. 


Of the above primary by-products from the treatment of coal the bulk of the benzene 
and toluene come from the gas and not, as many erroneously think, from coal tar. 
Furthermore, coal distillation is not the only, or even the most important, source of 
ammonia, and its extraction from coal gas is practised only if it is an economic proposition 
or specially desirable, as in war-time. That aspect of the matter is illustrated by the fact 
that the imports of ammonium sulphate into India rose from 59,000 tons in 1936-37 to 
91,400 tons in 1938-39 and certain by-product coking plants (those of Lodna and Bhowra) 
found it unprofitable to continue extracting the ammonia and fixing it in the form of 
ammoniym sulphate. (This loss of ammonium sulphate has been calculated at about 
mee os of the salt per annum, based on the present reduced output of those two 
plants. 


From the foregoing, it will be seen that even in peace-time it is in the interests of 
the country that an intelligent coking and by-product extraction policy be adopted as 
essential to the efficient operation of the subsequent steps in the distillation of the tars. 


FACTORS AFFECTING COKING OF COAL AND NATURE OF BY-PRODUCT 


The proportions of all the primary distillation fractions and of the re-distillation 
fractions or compounds depend upon the following, among other, factors :— 


(a) the geological type of the coal, (6) the design of the oven or retort, (c) the tempera- 
ture to which the coal is heated, (d) the rate of heating up to that temperature, (e) the 
period for which heating is continued. ; , 


There are other less important factors. 


_, A8 the different coke plants and gas companies obtain their su lies of 

different sources and also operate different a of plant and Sparkie ties co cnteaes 
temperatures, it is necessary to consider any outstanding differences, in so far as they 
affect the primary object of the present enquiry. The bulk of India’s coke is produced at 
coke plants making metallurgical coke for the iron and steel industry. It is manufactured 
aoe 2 comparatively small range of coals (geologically speaking) known as ‘“ coking 
sel is the temperature employed in the ovens is the highest possible within reasonable 
ite ah oe ae there is no very great variation in the nature and proportions of 

pr ets. Jere are certain coke plants, however, in India whose coal is of such special 
ee ity, or whose plants are of such design or so operated, that their distillation products 
on Sapte ially in those obtained from the other metallurgical coke plants in that 
past ones a hate 4! to contain appreciable proportions of certain chemically valuable 
Phe eee re ormer are those at Bhowra, Bararee Coke Company and Giridih. 
idee .: a ose of the Tata Iron and Steel Company, of the Indian Iron and Steel 

pany, of Turner Morrison and Company at Lodna and of Bird and Company’s plant 


at Loyabad. Th fice st ” 
and the eden a his of coal used for making “ town gas (at Calcutta and Bombay) 


ant are such as to render the by-products obtained at th 

f plant a . ose pl 

atc 3 “eis pees Obrien from any of the metalhicgioal coke plants. The liquid by. 
nec from the gas plants and those from Bhowra, Bararee Coke Company 
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and Giridih are all of greater chemical value (in the order of “‘ merit” stated) than are 
those of the remainder of the coke plants. Consequently the Basic Chemical Committee 
is primarily concerned with the former.. 


The validity of this claim (regarding the tars from those plants, especially so far as 
the Giridih plant tar is concerned), is disputed by the Honorary Adviser on Tar Products, 
who has stated that the Giridih is the poorest but one of all Indian coal tars in this respect. 
The following figures relating to the composition of the tars from various plants do not 
support the Adviser’s contention. The figures should be interpreted by reference to the 
respective quantities of naphthalene-free light and middle oil distillates and also quantities 
of * tar acids ’? :— 


Analytical Figures Relating to Certain Constituents of Some Indian Coal Tars. 



















A B D i) 
Distillate Middle oil 
Source of tar. between |Naphthalene| and creosote} Tar acids. 
170° +270°C. oil less 
naphthalene 
(B-C). 













Oriental Gas Co. .. x Gs 21.5 6.4 15.1 2.6-5.0 
Bhowra Coke Plant e 48 19.7 1 Bay 18.0 4.60 
Bararee Coke Co. So “¢ 15.2 2.2 13.0 4.10 
Giridih Coke Plant Pp ae 18.2 6.3 1h 2.2 
Loyabad Coke Plant... ee 14.3 7.4 6.9 Small 
Tata’s Plant :— 

(a) Electrostatic tar precipit- 

ation ioe a: aS 25.6 16.3 9.3 Small * 

(6) Ordinary tar recovery... 15.2 8.0 7.2 Small 

Indian Iron and Steel Co. (a) .. 12.2 6.3 5.9 | Smal! 
(b) 8.0 6.5 1.5 | Small 








—————— eee eee 


No information disclosed regarding Turner Morrison, Lodna Plant. 


STATISTICS 


Owing to the variations in the types of plants and to differences in operation of plants 
of the same or similar types the primary by-products of coal distillation cannot be grouped 
into a number of well-recognised standard products regarding which accurate statistics 
can be obtained. The same term is in some instances used for products of somewhat differing 
quality and even different nature. Not only so but one firm buys from another to blend 
the former’s products with those of the latter and the resultant blend is put on the market 
in a form that renders its recognition as one or other of the multitudinous subsidiary by- 
products of the coking industry, a matter of some difficulty. The industry tends in certain 
instances to make a mystery of these technical matters and is somewhat reluctant to take 
into its confidence even the most reliable and responsible investigator. The combined 
result of these factors is that except for the most elementary products no reliable figures can 
be obtained from the industry regarding past production, essential requirements, possible 


increased output, etc. 


he individual pure—or nearly pure—products, particularly pheno (also 
A Segoe SG acid), React and other chemically related compounds obtained in the 
course of redistillation of the primary products of the coking of coal are by themselves 
valuable antiseptics and disinfectants. Some of the primary redistillation tar products, 
especially creosote oil and middle oil, contain appreciable proportions of those chemical 
substances, and their disinfectant powers are to a considerable extent exploited by their 
being marketed without further redistillation for separation of phenol, ete., in ne jae 
of emulsions of the “ phenyle” type. There is little doubt that many of these so-called dis- 
infectant fluids are of little or no use for their purpose. Unfortunately there is at present 
no official’control or inspection of such products, as there is of foodstuffs, and so it is not 
possible to estimate even approximately the proportion of valuable tar products that are 


thus wasted, 
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THE COKE AND GAS INDUSTRIES 
There are five main divisions of the coal distillation industries :— 
A. For the manufacture of hard metallurgical coke in by-product recovery ovens, 


B. For the manufacture of hard coke (much of which is used for metallurgical pur- 
poses) in beehive ovens, in which no by-products are recovered, 


©. For the manufacture of hard coke (much of which is, as in the case of beehive 
oven coke, used for metallurgical purposes), in open brick-sided ovens known as 
‘eountry ovens,” in which no by-products are recovered, 


D. For the manufacture of the domestic (more or less) smokeless fuel known as 
‘soft coke” (also used for industrial purposes), by the open-heap méthod in 
which no by-products are recovered, 


E. For the manufacture of “ town gas,” also used for industrial purposes, the coke 
being sold as a by-product partly as an industrial fuel and partly for domestic 
purposes, various by-products being recovered, including tar. 


For A, B and C (especially A), the best quality coking coals are required. The term 
‘best quality ’”’ implies good coking proporties accompanied by comparatively low ash 
content. For D, coking coals possessing a comparatively high ash content are generally 
used, the soft coke industry being a legitimate outlet for the poorer grades of what would 
otherwise be excellent coking coal for metallurgical purposes. For E, a coal of medium or 
good coking quality possessing a high percentage of volatile matter and usually a com- 
paratively high percentage of inherent moisture is required. The majority of the coals 
required for A, B, C and D are found in the Jharia Coalfield, though appreciable quantities 
of good coking coal are found in the Raniganj field as well as in among others, the Giridih 
field. The majority of coals required for E are found in the Raniganj field. 


As no by-products are recovered in the operation of processes B, C and D, we are not 
concerned with them in this enquiry (except for a passing reference to soft coke below). 


ORGANIZATION OF THE COAL DISTILLATION INDUSTRIES. 


The bulk of the metallurgical coking industry is in the hands of two large concerns 
but other plants also produce metallurgical coke in by-product coke ovens. The manu- 
facture of town gas is carried on only in Calcutta and Bombay and there is only one gas 
company in each of those towns. The following are the essential statistics :— 
SSS SS sth sr sehen 
Monthly Production 


Company or Managing Agents. Location of Plant. 








of Coal Tar. 
Metallurgical| Coke Plants. 
The Tata Iron and Steel Co. -+| Jamshedpur ‘3,700 
The Indian Tron and Steel Co. Hirapur (R) 1,500 
Kulti (R) 600 
Bird & Co., The Barakar Coal Co. .. ..| Loyabad (J) 200 
Jardine, Skinner & Co. i A 
Bararee Coke Company Kusunda (J) 200 
Mackinnon Mackenzie & Co. Bhowra (J) 200 
Turner Morrison & Co. 
Lodna Collieries Co. (1920) .. Lodna (J) 150 
State Railway Collieries Giridih (G) 75 
Monthly Total 6,625 


R=Raniganj Coalfield. 


J=Jharia Coalfield. 


G=Giridih Coalfield, 
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Total Annual Production ~— 


Tons, 
Tar from metallurgical coke plants se: ae AR es 79,500 per annum. 
Gas Plants. 
, Monthly production. 
; : Tons. 
The Oriental Gas Company, Ltd., Calcutta .. “6. “i 260 
(stated to be 200 to 260). 
The Bombay Gas Company, Ltd., Bombay Ae ae Ne 150 (approx.) 
410 
Total Annual Production from gas companies xe ae oe 4,900 


Grand Total of Annual Production of Coal Tar ps are wt 84,400 


_In addition to these tar producing agencies in India there are other industrial under- 
takings concerned in the subsequent treatment of coal tar. These latter include :— 


The Shalimar Tar Products = xi be .. Caleutta and Lodna. 
Bengal Chemical & Pharmaceutical Works Ltd. .. .. Calcutta. 


Behar Chemical Traders, Howrah, near Calcutta. 


ae the Bararee Coke Company above referred to also distil a considerable proportion of 
their tar. 


- The most important tar producing companies (i.e., the metallurgical coke and the gas 
companies) are members of a trade organization known as the Tar Producers’ Association, 
whose declared object is to pool tar resources for the sake of distribution under a common 
policy to the various tar distillers. The companies represented in this Association are :— 


The Tata Iron and Steel Company. 
The Indian Iron and Steel Company. 
Lodna Collieries Co. (1920) Ltd. (controlling the Lodna Coke Plant), 


Bararee Coke Company, Bird & Co. (controlling the Barakar Coal Company’s Loyabad 
Coke Plant). 


it will be seen that there are two plants whose output is not at present controlled by 
the Association, namely, Mackinnon Mackenzie and Company’s plant at Bhowra and the 
State Railway Plant at Giridih. It will also be seen that the most influential interests in 
the combine are those of the Tata Company and the Indian Iron and Steel Company, whose 
annual outputs as above computed represent 87.5% of the tar ftom the metallurgical coke 
producers and 82.5% of the total tar production including gas companies’ tar. 


It is an important claim of the Tar Producers’ Association that by pooling resources 
and controlling distribution for either redistillation on further treatment prior to market- 
ing they ensure the best and most efficient use of India’s resources of tar. 


The other trade association referred to in the preceding paragraph is the Coal Tar 
Distillers’ Association, the constituent members of which are :— 


Shalimar Tar Products (1935), Ltd. 
Bengal Chemical & Pharmaceutical Works and Bararee Coke Company. 


Of the above companies, the first (the Shalimar Company) is controlled by Turner 
Morrison & Co., and the last (Bararee Coke Company) is controlled by Jardine Skinner 
& Co. The former company is interested in the manufacture of creosote and road tar and 
also certain by-products useful in the manufacture of paints, Messrs. Turner Morrison 
being also managing agents for the Shalimar Paint, Colour and Varnish Company of Howrah 
(Calcutta) and also, of course, for the Lodna Coke Plant. The inter-relations of these sub- 
sidiary companies are such that any serious disturbances in the balance between the various 
by-products as at present obtained from coal tar is a matter for serious concern and it is 
natural that proposals for radical departure from existing established practice should be 
viewed with some apprehension or even disfavour, 

e 
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THE IMPORTANCE OF ROAD TAR 


of tar distillation in India, are at nrg tee bee: 
‘ i far towards dictating distillation policy, are road tar and creosote. 1ne 
apie ea tars and their production necessitates conforming with ee rps 2 
specifications. These specifications, though confined for the most part to p Acie pr Laph 
ties, necessitate the treatment of the crude coal tar in such a manner and by suc bc oe “6 
that only a small proportion of certain valuable chemical constituents is hey . : 
remainder inevitably remain in the road tar and are irretrievably lost. The tota beara 
of certain of these substances normally present in coal tar as produced in meta —— 
coke plants is in any case small—of the order of two or three per cent. These statemen 7 
are not necessarily to be interpreted as adverse criticisms of present tar distillation or roa 
treatment policy. They are merely statements of fact that merit special consideration 


during war-time. 


So far as road tar specifications are concerned it appears that in general the British 
Sie Specifications hae been adopted with slight (if any) modifications. There are~ 
three main specifications, applicable to Road Tars Nos. 1, 2 and 3. There is another speci- 
fication for what is known in India as No. 3A and the Shalimar Tar Products Company 
market a thicker road tar known as “‘ Hivis”’ (a name derived from the term “high vis- 


cosity’’). 
In examining the problem of releasing a greater proportion of valuable chemical 
substances from coal tar, if necessary by adopting modified road tar specifications and 


thus modifying distillation policy, it was suggested by, among others, the writer of this 
note, that the authorities using road tar be approached for their co-operation. 


‘he most important products 


In the earlier stages of discussion it was claimed in support of adherence by the Tar 
Producers’ Association to present specifications that (a) there was very great demand for 
road tar on the part of the Public Works Department and that (b) the road making autho- 
rities adopted a somewhat uncompromising attitude to the matter of departure from present 
road making and road tar specification policy. 


That point was investigated by the present writer personally in discussion with the 
highest authorities of the Public Works Department, the Railway Board and the Engineer- 
in-Chief and an entirely contrary attitude was met with, all authorities concerned expres- 
sing most freely their openness of mind in the matter. We may assume, therefore, with entire 
confidence that if it should be technically, if not economically, possible to treat our crude 
coal tar more scientifically and help to meet essential civil and military demands other than 
those met at present by the tar distilling industry, such modifications, as may be proposed 
and proved to be feasible (if only during war time) will be gladly accepted by the autho- 
rities. We may assume their whole hearted co-operation. 


It would appear desirable, therefore, critically to examine the main road tar speci- 
fications at present applicable to tars used for road treatment in India, as well as road making 
specifications. It should be kept in mind that the climate of India is almost nowhere similar 
to that of Britain for which the British Standard Specifications were drawn up. A similar 
aspect of the matter was realised by American authorities when investigating this same 
problem, the continent of America, like that of India, persenting climatic conditions of 
widely diverse types. There is, therefore, a prima facie case for critical examination of 
this fundamental matter of specifications, preferably by actual experiment and with an 
entirely open mind. 

SOFT COKE MANUFACTURE 


The by-product that might be recovered in this industry are not in actual fact 
recovered, though proposals for their recovery put forward some years ago by the present 
writer after four years of investigation in the field are under consideration. The average 
temperature at which soft coke is made is seldom higher than 500°C. ; consequently the 
tar that might be recovered would be found to be particularly suitable for extraction of 
some of the chemical substances: in which the Basic Chemicals Committee has been 
interested. It is highly desirable that the proposals above referred to should be examined 


and large-scale experiments should be carried out. No early d 
pennant oe arly levelopment can, however, 


THE PRODUCTS OF DISTILLATION OF COAL 


As has been seen in examining the position i i i it i 
ihe g position in respect of the inter-trade relations, it is 
difficult to state with confidence what demands really exist for the various products either 
at present produced or potentially available in marketable quantities. Many manufacturers 
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simply do not voice their demands, confident that under present conditions in India it 
is a waste of time to do so and they are, in consequence, importing from abroad manufac- 
tured articles and other intermediate raw materials whose manufacture or production 
has involved the production of those vary raw materials that could be produced in India in 
marketable quantities from her supplies of coal tar and from other coal by-products 
Furthermore, the products of the by-product industry vary so greatly, from pure chemical 
to indefinite mixtures of great complexity known under names that inadvertently conceal 
(from the non-technical person) the actual composition, that attempts to compile statis- 
ties are at present futile. For purposes of reference, in order to give a more detailed 
picture of the importance of the various products obtainable from coal a selection of 
the important products, with a note about their properties and uses, is appended. 


GENERAL 


Tn the iron and steel industry most of the firms concerned are handling the same types 
of raw materials and engaged in the manufacture of the same type of primary 
products. There is normal healthy competition for business but the same broad principles 
govern policy. Certain firms concentrate, no doubt, on the manufacture of special ranges 
of products but beyond that the organisation of one iron works or one steel works is much 
the same as that of any other. By contrast, the constituent members of the by-product 
coking, gas-making and tar distillation industries compete among themselves for their own 
intermediate products and are interested in making materials of widely differing nature, 
in the making of which the treatments given to the raw materials, or the intermediates 
used as such, also vary greatly. 


Accordingly control is not simply a matter of allocating business in fair proportions 
but is a technical matter requiring scientific knowledge of a high degree accompanied by a 
knowledge of the trade ramifications. 


Notes on individual by-products 


BENZENE.—A simple chemical compound. ‘‘ Benzol”’ and “ Benzole”’ are names 
commonly given to a mixture of benzene and toluene (q.v.) commonly obtained as a fairly 
pure redistillation by-product, ‘‘ benzole”’ being the spelling now officially approved in 
Britain. In certain countries ‘‘ benzol”’ is the name approved in scientific circles for what 
is in Britain called “ benzene.” 


Formerly extensively (and still to some extent) used as a motor fuel, either as the 
mixture referred to above or mixed with petrol (e.g. ‘‘ National Benzole Mixture ”’), it is 
now commonly re-distilled and the two main constituents Benzene and Toluene sepa- 


rated. 


Essential Civil requirements stated to be 6,500 tons (16,72,000 gallons approx.) and 
War Department requirements to be 700 tons (1,80,000 gallons). But the War Department 
can take any amount of benzene, upto millions of gallons per month and the above figure 
is no doubt merely what was available after allowing for essential civil needs. 


Benzene and toluene are recovered mainly from coal gas and not, as is commonly 
supposed, mainly from coal tar, though the lighter fractions of redistillation of tar do 
give some of both of those compounds. Benzole is at present recovered only from 
the following plants in India : Bararee Coke, Giridih, Tata's coke plant, Indian Iron and 
Steel Co., (in course of erection or perhaps now started). No benzole,is recovered from the 
plants at Loyabad, Lodna and Bhowra. 


Including what is being or will shortly be recovered by the Indian Iron and Steel Co., 
the total annual production comes to 1,664,000 gallons per year (6,420 tons) and when the 
Tata plant is developed, as is expected, that figure will rise to 2,066,000 gallons (7,960 tons). 
(Statistics have not in all cases clearly distinguished between benzene and benzole). The 
production from Bararee is about 70,000 gallons per year (toluene-free benzene). The 
Giridih plant is stated to recover benzole for further treatment at the Tata plant, the amount 
being 50,000 gallons per year. 


It is understood that there are proposals to install recovery plants at Bhowra, Lodna 
and Loyabad. Apart from its value as an “ anti-knock ”’ internal combustion engine fuel, 
benzene is an extremely valuable “primary”’ chemical from which thousands of important 
chemical substances can be prepared. There is a generally-held idea that aniline, 
the starting-point in the manufacture of a very large range of dyes, is found in coal tar. 
Aniline is manufactured from nitrobenzene which is manufactured from benzene, 80 that 
that substance, benzene, is really the starting-point in the long chain of operations in the 
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manufacture of aniline dyes. It is also the raw material from which are manufactured 
thousands of other chemical substances including phenol (carbolic acid) and, of course, 
its derivatives, nitrobenzene, aniline (from which dyes, drugs, explosives and photogra- 
phic developers, sulphanilic acid, acetanilide, antipyrine), etc. 


Before the present war Government’s excise policy relating to the use of benzole as 4 
motor fuel made it entirely unprofitable to extract and sell the benzole in the open market. 
The excise duty made it impossible for the coke industry to compete with the petroleum 
industry. There is little doubt that after the present war it will again be economically 
unprofitable to extract benzole for use as a motor fuel unless there is a complete change of 
excise policy, but there will be an increasing demand for benzene (and for toluene) for 
chemical purposes. (See also remarks below regarding PHENOL). There can, therefore, be 
no doubt that complete recovery in the course should be aimed at. 

ToLtuENE.—Before the present war small quantities of toluene were imported for chemica 
purposes. There is no information about the amount, if any, imported for the manufacture 
of explosives. Supplies for chemical purposes were to a large extent met from Germany. 
But large quantities of substances manufactured from toluene were imported (again largely 
from Germany) and as Indian industry develops there will be an increasing demand. As 
will be seen from the preceding note on Benzene, the demand for and the supply of toluene 
depend to a great extent upon the extraction of benzole from gas and tar and the produc- 
tion of pure benzene. The amount available is generally of the order of one-tenth to one- 
fifth of the total crude benzole. It is required for the manufacture of the high explosive 
“'T.N.T.” and is also the starting-point in the manufacture of an enormous number of 
chemical substances (¢.g., benzaldehyde, saccharin, synthetic perfumes and essences and 
many dyes) nearly all of which are imported into India. Even in peace time, therefore, 
there will be a great demand for toluene. 


PuEnot (Carbolic acid), Cresot, “Tar acips” :—The normal civil demand for this 
important antiseptic and disinfectant is stated to be 400 tons. It is very doubtful whether 
any attempt should be made to cut down this demand if local supply is available. On the 
contrary the War Department requirements are shown as 100 tons ; but this figure relates 
to ‘‘Phenols’’ and “Cresols’’. These “tar acids”’ really provide several urgently required 
separate constituents, phenol, cresylic acid, etc. There is a substantial demand for phenol 
for treatment of lubricating oil; the Attock Oil Company are stated to be buying synthetic 
phenol from Australia. No synthetic phenol is being made at present in India. Phenol not 
only occurs in coal tar but can be chemically manufactured from benzene. (It should be 
made clear that synthetic phenol is exactly the same substance as phenol obtained from 
tar, and is not in any sense a substitue.) Phenol is one of the two main raw materials from 
which the large range of “‘phenol-formaldehyde”’ resins or plastics are made and a vast 
industry awaits development in India, At one meeting of the Basic Chemicals Committee 
the conclusion was arrived at that 175 tons of phenol per annum could be easily absorbed 
in the early stages of establishing the industry. That figure would increase very rapidly. 


Phenol is also one of the raw materials for the manufacture of many chemicals and 
drugs, e.g., salicylic acid, aspirin, phenacetin, picric acid and dyes, and many of those 
substances are comparatively easy to manufacture. The leather industry in India at present 
requires up to 400 tons for “* leather oils” and there is a similar demand for these tar acids 
for “ cutting oils”. It is unnecessary to separate the civil demand from that for the War 
Department. It is clear that at least 1,200 tons of separate tar acids could be absorbed 
immediately, if available, and there will be a steady post-war demand. Here again we see 
that maximum possible recovery can be advocated. But there is a countervailing aspect 
that has next to be considered, namely the demands for creosote and road tar. 


The demand for pure phenol for the Medical Services is firm and urgent. It i 
for ( . it - 
eon a tar distillation plant is being imported specially for this mieten ae an 
it ve andle 10 tons of coal tar per day. The tar produced by the coke plants at Giridih 
and Bhowra will almost certainly be required for this purpose alone. 


of o Sorrtpeaiebaerateh tla the name loosely given to a major “ fraction’’ of the products 
= 5 see a of tar. It is a complex mixture containing the bulk of the above tar acids. 
ut further treatment it is invaluable as a wood preservative, and the War Department 


demand al i : “a 
17 one 7 cet is shown as 14,000 tons, to which are to be added the civil requirements of 


Wood tar creosote is also : sie : 
It is or can be mainly eoanar ae Be ee purpose but in India it is somewhat uncertain. 
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Roap Tar.—Road tars are of various grades, from No. 1 tu 3A, and so classified mainly 
according to the viscosity. Their production necessitates the dehydration of the tar and 
the removal of a less or greater proportion of the lighter distillation products and other 
constituents, e.g., benzole, naphthalene, etc., and in some cases a proportion of the lighter 
creosote oils. In the preparation of the most viscous tars (if these are produced by simple 
distillation as distinct from blending) an appreciable proportion of the creosote oils may 
be removed and recovered. Very skilled blending of tars and distillation products of tar 
is required in order to produce road tars complying with the various standard specifications. 


According to the various processes which the crude tars are submitted to produce 
road tars, naphthalene or a substantial proportion of the naphthalene may in some instances 
remain in the road tar. This is more likely to be the case when less viscous tars are produced 


unless these are produced by thinning down the more viscous tars (or pitch) with thinner 
naphthalene-free tars. 


SUMMARY AND CONCLUSIONS 


1. The by-product coking and gas-making industries in India are capable of adjust- 
ment and development to meet urgent war demands of a nature that they have not hitherto 
been called upon to supply. 


2. The majority of these are present firm demands that will either remain or be 
replaced by equivalent post-war demands. 


3. These post-war demands will tend to increase. 


4. The coal tar distillation industry is at present very largely concerned with the 
manufacture of road tar and creosotes. That section of the industry that deals more parti- 
cularly with the extraction of tar acids, naphthalene, etc., produces large quantities of 
pitch for which there is not at present a sufficiently large demand. 


5. The tars from certain coke plants and gas companies are specially rich in tar acids 


and other constituents of special value for chemical purposes. These companies are con- 
cerned in the production of about 1/10th of the total tar output. 


6. A substantial proportion of disinfectant fluids at present marketed are of little 
or no value as disinfectants. It is recommended that action (legislative if necessary) be 
taken to discontinue the indiscriminate use of tar products as disinfectant fluids. 


7. A number of basic chemical substances not at present made in India to meet 
present demand could be made from coal by-products. 


8. It is recommended that the adoption be encouraged of a general policy of more 
exhaustive distillation of coal tar, from the point of view of the chemical industry as dis- 
tinct from that of the road tar industry but with due regard to the fundamental needs of 
the latter. 
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APPENDIX XVIII 


A NOTE BY Dr. SIR SHANTE SWARUP BHATNAGAR ON 
CRUDE COAL TAR. 


The figure mentioned in Appendix X VIII of the Pai-Venkataraman Report for yearly 
production of coal tar (19,200 tons) represents figures reported to the Chairman of the 
Dyestuffs Exploratory Committoe in answer to the questionnaire issued by him to tar 
distillers. It has, however, been stated on page 38a of the Pai-Venkataraman Report that 
the total production of coal tar in India has been estimated to be about 100,000 tons 
(B. W. Haigh, Transactions of the Mining, Geological and Metallurgical Institute of India. 
1939-40, 35, 365). The details of the actual production of coal tar in India at the present 
time are as follows, as compiled for the Basic Chemicals Committee of the Supply Develop- 


ment Committee. 




















| Tiationiee Monthly Pro- 
Company or Managing Agents duction of 
E Bee Plant. Coal Tar. 
_ <5 
Metallurgical Coke Plants. 
The Tata Iron and Steel Co. .. mas oe ..| Jamshedpur 3,700 tons. 
| i. “ 
The Indian Iron and Steel Co. 4) a by sand te oe ef te i 
Bird and Co., The Barakar Coal Co. .. uh .-| Loyabad (J) 200 ,, 
Jardine, Skinner &Co. .. ate re fe 4h: we ats 
Bararee Coke Company we - ar -.| Kusunda (J) 200 tons. 
Mackinnon Mackenzie & Co. .. “3 we ..| Bhowra (J) 200 , 
Turner Morrison & Go. ‘% > ny A+ a ae 
Lodna Collieries Co. (1920)... a Le ..| Lodna (J) 150 tons. 
State Railway Collieries ya ae [ --| Giridih (G) rem 
| Le Se eee 
Monthly Total el ' 6,625 





—_—_—_—_———————————— 


R = Raniganj Coalfields. J = Jharia Coalfield. G = Giridhi Coalfields. 
TOTAL ANNUAL PRODUCTION 


Tar from metallurgical coke plants oe aS AL eee .- 79,500 tons per 
annum. 


GAS PLANTS 
Monthly production. 


The Oriental Gas Company Ltd., Calcutta (stated to be 200 to 260). 360 


The Bombay Gas Company Ltd., Bombay .. a rt -. 150 approximately 
410 tons. 

Total annual production from Gas Companies a oe -. 4,900 tons. 

GRAND Toran or ANNUAL PRopUCTION OF COAL TAR ye = 84.400 tons. 


(Less 5 per cent. moisture. ) 


_In addition to these tar producing agencies in India there are other industrial under- 
takings concerned in the subsequent treatment of coal tar. These latter include :— 


The Shalimar Tar Products, Caleutta and Lodna ; 
Bengal Chemical and Pharmaceutical Works, Ltd., Caleutta : 
Behar Chemical Traders, Howrah (near Calcutta); and 


The Bararee Coke ( > ; sid ere ‘ : 
ae -ompany above referred to also distil a considerable proportion of 
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